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(54) INK JET PRINTING HEAD AND RECORDING METHOD OF INK JET PRINTER 

(57)Abstract: 

PURPOSE: To realize an ink jet printing head having a 
large number of ink emitting nozzles two-dimensionally 

arranged thereto in high density and to obtain an ink jet „ A ^ 



common ink groove 1 1 and a plurality of the connecting 
ink holes 10 communicating with the common ink groove 
1 1 and, on this LSI chip 9, the orifice row 2 
corresponding to the heating resistor row in relation of 
1:1 and individual ink passages 13 allowing the 

respective orifices of the orifice row 2 to communicate with the common ink groove 11 are 
provided. A mounting frame 3 having the ink groove 1 1 communicating with the connecting 
ink holes 10 is mounted on the rear surface of the driving LSI chip 9. 



printer enabling high speed printing in a recording 
apparatus allowing an ink liquid droplet to fly toward a 
recording medium by pulse heating. 
CONSTITUTION: A driving LSI chip 9 has a heating 
resistor row consisting of a Cr-Si-SiO alloy membrane 
resistor 16 and Ni membrane conductors 17,18, a 
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R*tt] C r - S i - S i 0«»&9flU&Ktt 16iN 

>?m 1 1 »*a-f i tciiii-r^ffia^ii 
nexisfifii^ i i » i t-»ets*y ^« 
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I a««JttSftTV**S i SHE 

±\zv&mmL s i K««iixfc.c r -sj -s i os 

fc'HA-Sj-S i 0£ftS««ttttfcN i *fcttW 
fc*5«)H«tttt*M<r»tt, KS iSffiiO 

JB-f-^&JLfcBttt. JEKHMBS i SffSBMUl*. ME 

1 » 1 T'*tJti-o* y 7 

L S I f ? /<>T BuES&lM >^iiJB*:JE.ffi-<-5 

[»**3] miBSEftfflL S I h utf^HBS 

UT*«}RJSjSlt#(w/</u^ 5i«-f 5 r £ K J: o 

awi*#«i-r5W#3Rl, 2Sfctt3Ett'M>* 

[»#*5j «riE*y ^-f ^taftfiufwufc^y 7 

-f ^M*5 1-25iJ»j«$Jxri^l!1IES iMSr, WE 

* *m«te»»m tmc&i izmj&-rz> r t *»» t t 

fc»*Jl, 2, 3, 4 ifcttSEa^M^v**:? h 

r y ^ Ko 

IB** 7 I BW6i:E*W^^xy hT'y > 
ti-6E»*tt. . 

Ud**9J H*qiLUEa^)-f h^y > 

tSr»«ti-4>f >^->**y h^y 
tooo 1] 



[0 0 0 2] 

*a»&o£ttiSl*:5;fr*0>f y KESBfiliWBB 

Bg 48-9622 ft HRB 54-51837 

[0 0 0 3] CO^^*0ffiOfttffi«<c*&tt«»» 

tfcfflSA, B*I«tt««Htt*±«^N- K=> t"-5fe 
*S3t£ffiW5£# (1 9 9 2^2^2 6'BMflE) \ *fcf*He 
wl e t t-Packa rd-Journa 1 . Aug. 1988T'5£^ £ iXT I * £> . I 

n<ba*o««ft»aff^*a-f5s*tt«j«ii, in s ii 

»W»tt*4 3tBWI*#4 4fcB<tBSlt 

[0004] roas^/jr^/iwasra^wiwiBBiMbro 

tOtUT, 5 - 6 8 2 5 7 f J: : 

IZ. «jEtt^bBSih«4 5 fcH^Ytr^-v's V«4 6. 

4 7 *^Kfci-5*SR«tS*«rfflt^TH39=i-S*ft3& 5 *> 

*5fc« (3 0-6 0^) fco±ffi««»0>lS]±*[a£>::i: 

■14, WBAtt(£flE*tfcC r - S i - S i O^fclST a - 

5 i - S i 0-&ft»JRJS8t#fcN i *fc<iW3&*fe/.c5W 

[0 0 0 5] teXftWUzttglLX. Mzlz 

CiSSLTMLTt, fcli^L S I t^'W *SrAD»L 

¥-4 - 3 4 7 1 5 0*i:E«^a9T-fc5. :^)3RL^ 
[0 0 0 63 

-Y KSrSia-fi- fc35 ? BU< , lit A/t'±T(0>f 

>^ ->'^ -y y ^^liatiwae^a+^ttsy 
^ y KiE»a*fc*itw*rai-*s ltf-p^-To •> y r 



%fffi¥-6 - 2 9 7 7 1 4 



[0 0 0 7] r^Sr»»i-5(ztt2ii9^*8feLA>/j: 
v\ -oli-f 9 SL«JH«:a< LXESiS 

LxE»aS&fi±£*3#ttX*fcS. bu#OA^^ 

8 2 5 7f) T*>5. **0**tt*»*KSr!tfltrS 

JHSJMfefcoi *x t>S*«c»aikT?* S J: 5 ic-r 
[0 0 0 8] 

[aUH«r**-#-Sfc*t>0*a:] ±E@Wtt, SMLS 

1 tf^/££nx^£ S i Sffi-b(cC r-Si-SiOJ 
tliTa-S i - S i O-S&mm&fcttbN i *fcWtW 

&&&4>?mt S i S«^Sffii:^^ii1-5«SSc^iS 

E*J»»a:#3?«^«-*»Jaa:#: x-*fj£-*-5 *■ y 

7>r*£;ffU &ffc*0*y 7^*£ffjE^a^ 
' i*aaS**ffl«U>f ^a»*rtt(+* fttES ilfi^> 

m-r z> mm ? u - a * - 1 k * o t«j« s *i 
3. 

[0 0 0 9] ilElttll, »JE*y 7w>*z)5«» 

fflBE?0*ixfc^y 7^^^J*llJES ii«±i: ; >4<i 

2 3WBriiSixxv^S i *EJL£, lfflE*3£7 u— J>*± 
[0 0 10] JbESWli, E»*«ai*rP3±SEtt!l 
[0 0 1 1] 

iS^)J:?i:SSc$nM h7*y > 

^yhU *l£«9X*»Jiffl(zHM-t-5 fflSH > 

^aas^M^^ewMss i s«rttf>#a-f >^fsa* 
<o*r s i xc^^«)(t&nfc«tt«i03Z«ffl 

Kt LXOg^cOS i ifitibott 
*0«tttttt«£r«fc 5 - £ * < »ax- * 5 J: 5 ic 4 5 
*rc*>4. r^(cj:oX2*5cW«cEWSJxfctt = pyX 

iet"5>^ £tf*X'3\ 1 - 2 75V Xyu07;u^7 7— ffl/J^S 

n^^y v k ^tibm^^tzmmi&j > ? v * y vx? 

rix^{r^£4r^$Wffl{I^iSim^O*?S^ 1 0- 
2 0*««t*«iz»J«Six4OT. «itf7-f>^y 



[0 0 12] 

[Xttm BT, HBSrffl^x3tiS««:lftM1-5. 
[00 13] 1 ) A47^7-f>^yxy 

fclEffiiaSria 1 fw., *<0(MffiEI*l2 2 rcD— ;/ 
Klcii, 0J;Ltf3 6 0 dpi '(Ky h/V:^) to&g 

x-3 0 2 4yco^-y 7-f ^^lEMSixxv^^-y y << * 

^^■y 7-r *M2 - 2 % v/7^!/7^^l2-3 l 
-^-fcfv^ffl^y 7**5U2-4tf52 1 OmmOftSce 
ftl 2 0 9 6 ^1^T'V^. :W7-f^yK^!l7 

ffi^fc l-2mmILTty 7 >f fc S0t*fn]fw A 4 
fflttSrffi&feffS-frfctfSfc* 7 — f «rttttSS*X7 
^*7-Eft-J-S. ffiK. ^^OP£tti«Sft£2 kH 
zta<LXfc, S2^fA4^^7^i77-WJ 

[0014] zcdjl 5*i«iSE»^»'&, E»a^»ai 

5 e *i\ i§S^I:oPTT'i)5^, 3 0 2 4^/7 

a-fk"r5t^7*isfei $ *)S. r*to*>. 3024 k^k 

(2kHz) OB*Hrtxaii0l6«j(C 
JRUctttiBS-fr, rix«:*!9igLX«a»i3l<*>OES»J: 
HHi*i-5 0X**>5. * Ky h^OH]JlD^<yu^«*i. W 
itf 1 «z qfttS^jg (-'^u^PPJD*) (Cfe^ K 

y Mi*lw51ia-r5 6 Kifctt-tixJEJlTfcttO. 1 

/do t/m-, **fiA*y3li3W#Tfc^7>h£fc 
t><Oi*^ (7;^7-fE§^TM 2WBT) a * 
Jb\ ±E<OffJ^tti!±ffijaJK«cS:2 kHz i:^?^?ii< 
LTlr^^» CixX-tA4ERX-2 0 p pm 

4« t^7waE»t*s. 

[0 0 15] S2orajg{i, ±E*>J: 7lza8K!9*>E 
ilii:7^ KTiI8t*«E*-f4 4:. E^7-T 

Ky L^L, -tcOfiii360 

dpi^«-&, 60-7O/imt/J^<, 
bffiMkteZS;Vl-ite\,\ LA^t 2 »W3S«X-fc5*3t 
JKE(3r«J<7D4g^^^:iw/J^$ < . 3 0-4 0 iimitoXlr* 
5. tfc, iiff*<OES«^<D>r >^«aw*jfi^J:o 

-7 0 ^m^l:^LT»ST'^ttfc^ B 
[0 0 16] 4bffi£aE(Oa8Efl:liSniBlSS^IDiB 
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S*&b£ii:5r £7>>T£3 iSfcttS. *LtHi&©8 

K*«* 1 * t *KR4* 2 *«>W 5 *t'^: t lc* 5. 
10 0 17] qjbm^3EOX»m:j:|gftttO 
**»A*AO**|Mj* (1/2-1/3 

SMM«piw£K«BB«^ftOA«HiJM (15 13-88 

[0 0 18] Jfclw'v y KO«itlwO^T, H 1 <OA- 
A' BrBSr^"f"ia3^'b#Bau4iS&SlWi-5. 
[0 0 19] »»/HL S I *5*j*SiXT^5 S i StS9 

v h7V >b^y K*«l, T £ **T3S ;Tc 
UW.Xf'iX^T* :^LT*&&&ixTV*S. — y K* 
«1. 1* liS i SiRj^&fE&ixT^aoT. KH 
^^u»A3llS i offiUSiSffiftj: J: <-»LT^54 

27D^fT«l, J&DXSL N i > :y*£±®lc;&SLT 
WAt££tt-£LTfc5 0 l/2WX^KIfil, 

r fci*3feTR#*teH£Ti*5<z>«:, ^;yy«>ns 

.«Ttt6^ >^03^*ffll*Tfc**ft 1 4 0 mmiS 

T'B^ ?t!i7^ PelOggfli*- if C * To a£ <bix5 A>T* 

»t Lfc3MJpa*tt»4 0 0 dpi ifc*. £?M, — ;/ 
K»«l. T **<0X«^iSO*|6]<D« (8 8 mm) *£ 

[0 0 2 0] ^ ^ KSffi 1,1' Kfl-rivt'ix 1512 
* 2 WtffLfc 15 12 y <D35^fei# 1 6 

c02 0*«rH««T7 i — y TTtMJtU ^ KH 
£7 u-a 3 omw*cKftit tixT^i ^ * 7 , 
7' IC«8E, t— y 7im&A4, 4* t*'< 
-LTHSSixTuS. ^ v KfitE 1 . 1' <0Wli**)8 
mmT'fc£6DT, StEfflTWr— + y 7 0>SHMEj» 
8«ll«3*/mmtft5, &J^II£«ffi £ LTtt^g, 



9* U^taRWO^y 7-f ^S:jB*.-C«aiUtt«t*Ltf 
[0 0 2 1] ST, 6JU*6' Ofcflftfc 

- l^b^77'^^^^li^f^-> KXS7U-A3 
rtl-»(4feixT^5-f >^»8- 1 lzW^Jx5. <Iix£ 
B-B' BrBiaTab5ia4TA4i: 1 ^yh'Sg7U- 

*3rt«M y?j$8- 1 rixicw^Rrj-fenTv^ 

i S«9rt<0#«>f 1 - 1 tlX Sig$£ 

9lzHtttt(ifc»tfeixTv^«»«Oie«^ >-*5Ll 

o- i izjioTiiasixTfcg, :K-H^o3t»ttao^ 
7 >^a*s i sffi9rto*ii-r >?mi i - 1 (w 

S i S«rt*a*f >^^l 1 Jw»3&Six4^Tfc5. 
[0 0 2 2] R{wC«tt:^:ElTfc5ia5, Xt>*r^D- 
D* WfBHT**>Sia6 Sr#flaL>i^feBtM-^5. S il 
tErt-f >i?^l 1 -3K85fc£ixfc>f ty7-< 
^ 2 - 3^— o— o(r*tJCSbTR»t6>ixTV^fflJ8'H > 
^ »2S 1 3 - 3 IwWsWt, *S»Jfifit# 1 6 
l^J:oT»ra6*jic^y ^ 2 - 3d*fe-f ^^f««t* 

oT?RT>*ftu rf-y ^ 2 - 3 tommzmfrMtizm 

« (Hl^it-f) ic htt^Efttff 5^(4i*^^ 

1 6 t r JxJC«««r««&i-5E»»flf 1 7 , 
1 8 IZ, *ttJJHAoeE*M (#iP^ 5-68257 #) 
tZlZit&tOC r -S i - S i 0^&i«Stt*tN iP^M 

U *ix-t*ix^lK«S:«J 7 0 0AH/imt 
Ufc e cJxbW8t»a:«:i 6 tE»I*i 7, 1 

8 OTJSKttKjl 5 0 0 AOgSOT a 2 0 5 »3Ly^^ 

* 1 6 OffiffifflKift 1 5 0 0 QT4>5. 
[0 0 2 3] «-9fK«St<*l 6lz«»eSixTVvS«9JN 
i 1 8 (4, -rix-r^^tt/^ L/c^/u—^-yujg 

gc?B2 ozmLxmrnmis i 1 2-3^=^;^ti 
«r«a*jxT^5. mmmhs i i 2-3ii*>7hu^ 

^^§Kt K^^ESSri^fcoT^a. tLT15 1 
2fflO«^tt*fcW*«Mi-5fc*Of|irJ»ffllE» 
1 9tt, * K-y hOPtffiicBS-ra 0, 1 ft Gr%mA%o 

K7-f^<SB«0»ffl[ai: L S I 

Ztiiz?? > KSftO 1 *5r^jQ^fc5^:fcn 
tfi^C -t LT4fe^^SEffijfliiJ®ffl-<x^^ 

^ (S i i«9±^JBj*snT^*^»ISK4:.0«a/< 
y K) 2 O^^s/ KS-tSl , T OMffllCljUtenT 
t^<0t' t ^W^e>0»JfW«*S:=i*^^ 7, 7' t« 
«fJf-^ty7 (B**-f) 5ratT*ix^2 0r 
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[0 0 2 4] S i S«9iZ^l 5 0 nm<Dm$<D$ i g 
i±, Ii3:-7f-y^tti:EtifciIi/«;^h (Si0 2 ^ 
tf^It|-C*>5. tLTSii«t^yKSI87l/-A3 

u t y 7 -f ^»e«"M i» i 3 t s i Mrt-r 

>?*1 1 WOU^ M*l»*Sft* J: 5fw«3tt • 
9MfcLfc«u5** h«rSMbS*"tBI«l 5 U r<0± 
Iwff**j5 0mnOPET7>f/UAi 4 
##J"t?Si*"rS^ C (OP ET7-<;i/A 1 4 K;d- V 7 4 * 



<b»7K^»a«- 1 5 dSRHi^ L S I ^<0±«W4: 

>«l£fcAfcL-0*-5. ~<DJ: pic LTiOILfcS i $ 
^^&m.m(0-ti-«{ XdSJISrflDI U Ell (c^LfcJ: plw 

3, fcite, S i ^^/>5r9JWf*DXf ?>Sil»^7^/^u 
•^^FtPET7>f/UA|i, 7* hxy^jbOIHSKIfci 

[0 0 2 5] Z(DX 5»CLTKf^Ufc^y KK«-f >^ 
«rl«&U = 7, 7 f i9ett«*«riS^TEP3: 

*• 

[0 0 2 6] 

1 





H 0 ft ^ 




L M s 




0 . 5W/ dot 




2 K H z 




3 M H z x 2 /fe 




3 d o t x 2 x 4 /ft 




l 2 war 




2 «? X A 4 




1 5 0 m my©, — £9 



[0 0 2 7] #5BS«K:SS/H LtzC r-Si-SiO^ 
4BPJR»fit*l 6/N i»«a|E#l 7, 18fc:.k5«a 

(#I¥5 - 6 8 2 5 7#> KKLfcaOT-fcS. i"* 

tt^*<45^ A4 7/w*7-H3«»IS:l 0 Ottil 
«Hia»ILfc«'&<0^y KifiStt), -t<0±fl.|il o°cw 

i^lTt^ 0 w*U3j«a*a»0»*Ttt. 3 0-6 



Z t i«JRW* t> Sit T- & o OT' fe 5 . 
[0 0 2 8] *ll:SLfc«B*frli, ^5>KS«1. 
T tc*f L-t^-?fixo£«| Ky M»6;6SjE«3MH z 

SI, T i-^J^f^yKi^U *<Ot»K 

6 0-70 /imt^5wfcfc'(t^fiPSi|«*^*Sil-fiitt 
[0 0 2 9] ji:Ut7^A 

[0 0 3 0] (H^BT.J2) *i±i®A^i!Effl^ M¥5 



"**M¥6 - 2 9 7 7 1 4 



- 6 8 2 5 7#) XWbfrlzLtzXolZ, Ta-Si- 

s i o«»fti*Hfi&itt tN i mBtmm*bttzium&L 
mtn&m i x^tzc r - s i - s i o^fimsn 

coo3 i J cxiSffii 3 ] *&mA<o&thm ■ mmw- s 

- 6 8 2 5 7t) IZtZLtzXolZ. C r -S i -S i O 

ifciiTa -s i -s i o^&mm^wtmzm^^m 
9.±mza&tiitmm%u* t lti4n i **»*a*we*> 

ttlCO^T, ^lei, Cr-Si-Si OifcllTa -S 

i - s i o&&mm&ttn*omK*n*h Ltffl^fcssi 
k a >*/<3/* y >^«Kas^H-cfc9. 

*S fctt^A. *Stttt^)W(ia«^^^* h o >7^V 

*fiJ*#tt*rftoTi^S. *JB#Afcv*5.&T-fc±EO 
J:5<w-&»LTV^OT% N i Oft**mfc LTMS 

[0 0 3 2] [^ffi^J4) 90&miX't*A4 7Ji'*5 — 

*U*B 4 7/u#7— flly-Y y Ka*HitT'#SZ £14 

i, Kc^xyuojitaaai-OTitf 6 o 
odpi (i-rsa^jwaai-s^sftKHfc^so^Ppi 

Bd**>a. liiJr»»t5I*fi»HiiS i ^ot^o 

[0 0 3 3] 09;ilfEI 1 lZ^-tA4 7-m7 4 > 

^7 K?:2mmiOMffl^y KS-fg, 
4 x¥W 1 Mcot^A^f^SC fc &K*fc. S i 
KS«*W9tii1-#£\ 7/i^"*f 

^n^x^<Dm^&(Dfi^i:± 3 * mu^c^^t 

u—A 3±T-rix-rix5?^&^-tt^^b/-f 



ot5^ >moEKicH*aT*aa6d«*±L % bmsihb: 

g-r£7<< MHICI4*:*2 0 ^mO/<7 7^^t' o:t 
mm<Vf<< S V^fc 7 /i S/ii mfc'tf-f £>*I4'J: < . H 

[0034] mmis) xtsm. 2M3t:ov^ 

II 7 KSrmafCifi^TfcS**, A 3 * -f XJEJUb 
aSOiSt^y KT'fi]?t5i^, ^7 K*E»SLtTi» 
^ilS^ftp pmtJ<Tt$P7'!) >*tf s #K*«£ 

i4»aao(£v vh§^ y k £ w/H to tD&mm tuz>>& 
z(Dm^xi>. mmmiRxj2xm^timm 

»t ffi tt T ^lt 5 r t iz X V X lc»2feT-* 5 

ilfttS t ^iiil^A^Kiiigi 5 - 6 8 2 5 

7%) (cE«SOsK>'f>i7't-^8ilffi(C J:5M^y K 

[0 0 3 5] (HJfc0iJ6) *JSW 1 -CiE^fc^f 

'ffii*TE»»»aHI«:*: 1 5 0mm/S t Lfc^'JT'^ 

5 0 w^>*&(o-f >^»±ttiffla»(i2 kHz t^srta 

[0 0 3 6 3 B7l4^W>;fl5aR?eSrtt?Bt5* 
*»6AfcWrBBI2IT-*)*. 0 7 1:^3 1 — 3614, 

(^4- 1 6 6 9 6 6t) tM<?)E 
»«KlDJR«ttT*>9, i£MWIt^oPTCt 
-^^^t-^3 1 (c«toT?BISm2 8 ^-Sr^Sl^D 
J?SLTi§9aii-»t*$'li:Tv^c - (OhmWkW* P T 

ct-#3 i co^-^x y — SJW±i-i4»ai-a 1 

<, C1T-I4 1 5 OtSK^a-y-MOPTCt^ 
^«rfflv^T!5^^2 8 5:8 0-9 0°Cli^$ltT^ 
4. ifc, SDJ?ftSifji?«rJ: <.-TSfc^(c*DJEn - 7 3 5t 
Efi«2 8 4-lE»«iil$-ti:Ti^^, *DJffi*aiffi^3pJ:B 

[0 0 3 7] 8 0-9 0^[Zl)m£tltztZm&2 8i4-< 
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LT^5IE»««aS^/Wh 2 2±t*aS*lT<5. ^ 
iOiaSk««iS^7U h 2 2£tt«0. 5 mm 0(^7X^3 - 
4mmtTy?"Tia«fcabttbftTi3 9, ^tt £ 15 (SIB f 
:/?-T-JR3l5*2 4dsfcttfc;h/cv*a^uh3t##2 3tf> 
»5I^^ h 2 5*»&*3»5|-(?IEflt«2 8 JSEftKJKS^ 
yuh 2 2±lc»»snT*iSS*t5J:5l=ttoTV^. 
fc« U lEftKIKS^^ h 2 2 h 2 3 fc3$ 

<«*Sivfc^J:5. ^A-hXfff*^ 3 0*B5tt± 1 0 

^U»JlO»* lxfcE»«2 8 tfEfMMKS^/i' h2 2± 

^»ilSS:15 0mm/Si:UTV^)i J , EP^&O. 
[0 0 3 8] ^0*»«04*«I4, ^C^W^h/i 

£ 5 £ fXSMOftffOtttR t * 5 w vm & 

(Cii2 2-2 7(OEft«a»ai»S:3 OmmiKii:^ 

[0 0 3 9] 



T-*ofcav*R3»iaflc*««tt (io-ioo») icac 

/X;utf»it5LS I^v/7 h u^^EKt K5-f 
W 5 t SM»08Bi«W 5 *Tltr t 

tu «a»ai«poE»iRicaiaBi«ir5ct«:Kas 
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